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Description 

BACKGROUND OF THE INVENTION 

Casinos derive much of their revenue from gaming 
machines such as slot machines, video poker ma- 
chines, etc. Increasingly, casinos have come to rely on 
local area networks (or "LANs") for monitoring the activ- 
ity of their various machines. With a LAN, the casino op- 
erator can easily tally the coin-in, coin-out, and other da- 
ta associated with each gaming machine. In addition, 
the LANs of multiple casinos can communicate among 
themselves via a wide area network (or "WAN") to share 
information for various purposes. One such application 
of a WAN is in progressive games which allow jackpots 
from multiple machines in multiple locations to grow as 
one large jackpot. Thus, a player could win a potentially 
huge jackpot by playing a small denomination machine, 
e.g., a player could win one million dollars or more by 
playing a quarter (25 cent) slot machine, or as much as 
8 to 9 million dollars by playing a dollar machine. 

To maximize customer appeal, casino operators pe- 
riodically move their various gaming machines to new 
locations within their establishments. Unfortunately, 
such moves can be difficult, time consuming, and ex- 
pensive. This is particularly true for casinos in which the 
gaming machines are connected on a LAN. In such cas- 
es, many or all of the wire connections among the ma- 
chines must be pulled out and replaced during each 
move. In fact, reconfiguring the wires is often the most 
expensive part of a move. 

To simplify the moving procedure, it has been pro- 
posed to employ a "wireless" LAN in which each gaming 
machine includes a radio transceiver for communicating 
with a base station radio. The base station radio, in turn, 
communicates data from the gaming machines to a cen- 
tral host computer (sometimes referred to as a "server"). 
When it comes time to rearrange the floor layout of the 
gaming machines connected over a wireless LAN, the 
move can be made with comparative ease, as no wires 
need to be disconnected, reconnected, etc. 

All wireless transceivers require an antenna to send 
and receive radio frequency signals. In the proposed 
wireless LANs for casinos, each gaming machine would 
have its own transceiver and associated antenna. Such 
antennas must be mounted in locations were they can 
send and receive radio signals unimpeded by structures 
which would absorb such signals. Thus, a machine an- 
tenna must not be blocked by a conductive structure in 
its "line of sight" with a radio base station's antenna. Be- 
ing aware of this basic requirement, one might assume 
that an antenna should be placed on the exterior of a 
gaming machine at a location facing toward the base 
station's antenna. 

Unfortunately, some gaming machine users can be 
expected to tamper with or destroy new structures prom- 
inently featured on the gaming machine exterior. Some 
users would likely try to defeat the new system by inter- 



fering with the transmission or reception of radio signals. 
Other users may be afraid to use a particular machine 
if it has a feature which is unfamiliar to them. 

A gaming machine according to the preamble of 

s claim 1 is disclosed in US-A-5 251 738. 

A candle antenna according to the preamble of 
claim 8 is disclosed in GB-A-2 256 750. This document 
discloses a vehicle-mounted antenna for the reception 
of satellite signals carrying positional and navigational 

io information. The antenna may be wound around the out- 
er surface of a beacon housing or mounted on the upper 
face of the beacon housing for permitting the antenna 
to be mounted high on the vehicle and prevent obstruc- 
tion of the antenna field of view. Further, the antenna 

is may be wound inside the housing so that the antenna 
is protectively enclosed. 

DE-A-43 23 1 44 discloses a wireless LAN using rod 
antennas. 

It is the object of the present invention to have a 
20 new gaming machine design adapted to handle wireless 
transmission, but at the same time not to encourage 
some users to tamper or discourage other users from a 
playing. 

25 SUMMARY OF THE INVENTION 

The above object is solved by a gaming machine 
according to claim 1, a candle antenna according to 
claim 8 and a communication system according to claim 
30 20. 

Preferably, the antenna is mounted on a ground 
plane which is positioned above the first light source (at 
least when the candle housing is mounted in its normal 
position on top of a gaming machine). Thus, when the 

35 gaming machine is operating, the antenna will be locat- 
ed near the top of the candle structure where it can send 
radio frequency signals to "higher" locations within the 
casino. Such locations might include the casino ceiling, 
where an antenna for a base station is preferably locat- 

40 ed. In such cases, signals generally can be sent unob- 
structed between the gaming machine's candle antenna 
and the central computer's antenna. To further ensure 
that the candle antenna will be able to send and receive 
signals regardless of where it is located on the casino 

45 floor, the antennas used in this invention preferably have 
a substantially hemispherical intensity distribution (di- 
rected above the gaming machine). 

Conventional candles also include vertical rods 
within their housings. Such rods serve various functions 

50 such as aligning the "caps" provided on top of candles. 
In the present invention, the rod has an additional func- 
tion: to support the ground plane on which an antenna 
is mounted. Further in this invention, the rod may be 
used to hide a conductive line (e.g., coaxial cable) cou- 

55 pied to the antenna and extending downward within the 
candle housing. This is accomplished by stringing the 
conductive line so that it is substantially parallel with the 
rod, and it is positioned along a line of sight defined be- 
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tween rod and the first light source. A conductive line so 
positioned will not cast a shadow appearing any differ- 
ently than a shadow cast by a rod in a conventional can- 
dle. - 

In another aspect, the present invention provides 
an entire wireless system in a establishment. The sys- 
tem may be defined to include the following: (1) a plu- 
rality of gaming machines, each including (a) a machine 
chassis having an upper surface, (b) a candle mounted 
on the machine chassis upper surface, (c) an antenna 
located within the candle, and (d) a first transceiver elec- 
trically coupled to the antenna; (2) a host computer pro- 
grammed to process data from the plurality of gaming 
machines; and (3) a second transceiver (sometimes re- 
ferred to as a "base station" herein) electrically coupled 
to the host computer, wherein the plurality of gaming 
machines and the host computer together form part of 
a LAN. By way of example, an antenna for the host com- 
puter is located in the ceiling of the establishment. Pref- 
erably, the transceivers of the wireless system commu- 
nicate via radio frequency signals on an ISM band; most 
preferably, the band is between about 2.4 and 2.48 G Hz. 
Further, the transceivers preferably are adapted to send 
and receive spread spectrum signals. 

These and other features of the present invention 
will be presented in more detail in the following detailed 
description of the invention and the associated figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing the principle ele- 
ments of a wireless communications system in which a 
candle antenna of the present invention may be em- 
ployed. 

Fig. 2 is a block diagram of a wireless modem which 
may be used with a candle antenna in preferred embod- 
iments of the present invention. 

Fig. 3 is perspective view of a gaming machine in- 
cluding a candle antenna in accordance with a preferred 
embodiment of this invention. 

Fig. 4A is an illustration of a candle antenna (sepa- 
rated from a gaming machine). 

Fig. 4B is an exploded view of a candle antenna in 
accordance with a preferred embodiment of the present 
invention. 

Fig. 4C is a side view of a candle antenna construct- 
ed in accordance with an alternative embodiment of the 
present invention. 

Fig. 4D is a top view of the candle antenna depicted 
in Fig. 4C. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Fig. 1 is a block diagram showing some elements 
of a wireless system suitable for use with candle anten- 
nas of the present invention. The wireless system 10 
includes a host computer (or "server") 8 which commu- 



nicates with primary and secondary radio base station 
radios 12 and 1 4 respectively over a line 6. The second- 
ary base station 14 is a redundant station used to back 
-up-the primary base station 12 should it go down. Both 
base stations 12 and 14 include low profile antennas: 
antenna 16 for the primary station and antenna 18 for 
the secondary base station. The base stations send and 
receive radio frequency signals to a plurality of gaming 
machines 20, 22, 24, and 26. These machines, in turn, 
send and receive radio frequency signals through an- 
tennas 50, 52, 54, and 56 which are attached to elec- 
tronic gaming machine components 30, 32, 34, and 36 
through transceivers 40, 42, 44, and 46. Although only 
four gaming machines have been shown in this exam- 
ple, many more may be employed in a given casino (e. 
g., up to 100 or more per base station radio). 

The host computer 8 may be any of a variety of com- 
mercially available computer systems. Such machines 
include, but are not limited to, DEC VAX, IBM AS 400 or 
PC compatibles. The central computer system can, al- 
so, include multiple work stations, terminals, disk drives 
with fixed and/or removable media all connected over a 
communication network consistent with industry stand- 
ards (Token Ring, Ethernet, etc.). Typically, the host 
computer 8 will be provided with a front end controller 
(not shown) which is able to handle data concurrently 
provided through multiple ports. 

Fig. 2 is a block diagram depicting a preferred wire- 
less modem for use with a candle antenna of the present 
invention. As shown, a wireless modem 75 couples a 
gaming machine 78 with a candle antenna 72. The wire- 
less modem 75 includes a UHF transceiver 80, coupled 
to a processor core 82 which is, in turn, connected to a 
communications interface B4. As shown, the candle an- 
tenna 72 is directly coupled to UHF transceiver 80, and 
the game machine 78 is directly coupled to communica- 
tions interface 84. These elements are realized by good 
design practice consistent with electrical engineers 
skilled in the art utilizing selected, commercially availa- 
ble, standard integrated circuits and discrete compo- 
nents appropriate for product requirements and specifi- 
cations. 

Although the details are not shown, the primary and 
secondary base station radios 12 and 14 each also in- 
clude a communications interlace, a processor core, 
and a UHF transceiver (which is connected to the asso- 
ciated low profile antenna (16 or 18)). In addition, the 
base stations 12 and 14 will include a switch used to 
select one of the two stations as the current designated 
station (i.e., the station handling communications with 
the gaming machines on the wireless network). The mo- 
dems employed in the primary and secondary base sta- 
tions 1 2 and 1 4 as well as the gaming machines perform 
error checks on the data to ensure that it was received 
correctly before communicating that data to host com- 
puter 8 or the gaming machines 20, 22, 24, or 26. 

Preferably, the antennas 16 and 18 are located in 
the ceiling of an establishment in which the gaming ma- 
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chines 20, 22, 24, and 26 are located. This allows radio 
frequency signals to be communicated between the 
gaming machines and the base station radios substan- 
tially unimpeded. Preferably, the base station antennas 
will be provided in the ceiling such that they are not 
prominently displayed, and preferably not noticeable to 
the users of the gaming machines. 

Fig. 3 is an illustration of a gaming machine 90 hav- 
ing a candle antenna 102 provided thereon. As shown, 
the gaming machine 90 includes a machine chassis 92, 
various game play option buttons 98, a game play lever 
96, and a display 100. It is important to note the candle 
antenna 102 is located on top of the gaming machine 
chassis 92 in the same location and orientation as a con- 
ventional candle (without an antenna). Further, the can- 
dle antenna has the same external appearance as a 
conventional candle. However, unlike a conventional 
candle, the candle antenna 102 includes an antenna 
(not shown) disposed in its interior -- which is invisible 
to a gaming machine player. 

To play gaming machine 90, a player inserts coins 
or tokens through a slot 106, activates the machine by 
pulling the lever 96, pushing buttons 9B, or taking some 
other action. The player then observes the indicators in 
display 1 00 to determine if he or she has obtained a win- 
ning combination. If so, the display 100 may indicate the 
amount won. Simultaneously, any winnings will be 
dropped into a tray 94. At various stages during this pro- 
cedure, the candle antenna 102 may be active. For ex- 
ample, if a player does win, a coin hopper in gaming 
machine 90 may have to be refilled. In this case, a can- 
dle light of a particular color will be illuminated. This is 
an example of a traditional use of a candle. In addition, 
each coin that enters through slot 106 or leaves through 
tray 94 will be tallied by machine 90. This tally is peri- 
odically communicated via the antenna to a central com- 
puter or server in the establishment. This, of course, is 
an example of a non-traditional use of a candle -- and 
one in accordance with the present invention. 

It should be recognized that the candle antennas of 
the present invention may be used with any convention- 
al gaming machine that employs a candle. Exemplary 
manufactures of such gaming machines include Inter- 
national Game Technology, of Reno, Nevada and Bally 
Gaming, Inc. of Las Vagas, Nevada. Candles provided 
on the gaming machines of such vendors typically in- 
clude two light sources, although some candles may 
have 1, 3, or 4 light sources. Each such light source is 
located in a different vertical position and has a different 
associated color band. This allows the gaming machine 
to display messages coded by different colors. For ex- 
ample, a yellow light might indicate that a coin hopper 
is empty and requires the service of an employee in 
charge of restocking the hopper, and a white color light 
might indicate an alarm condition such as a machine 
door being open. 

Fig. 4A is a side exterior view of a candle antenna 
of the present invention. The candle antenna 120 in- 



cludes a base 124 adapted to be mounted on gaming 
machine chassis 92. The base 124 is also adapted to 
receive a cylindrical sleeve 126 which transmits light of 
a particular color from a first light source (not shown) 

5 disposed within a lower region of candle antenna 120. 
A divider ring 128 separates the lower cylindrical sleeve 
1 26 from an upper cylindrical sleeve 1 30. The upper cy- 
lindrical sleeve transmits light of a color which is different 
from that of the light transmitted by lower cylindrical 

io sleeve 126. The upper cylindrical sleeve 130 also 
serves as a housing for a second light source (not 
shown) vertically displaced above the first light source 
provided within lower cylindrical sleeve 126. A cap 132 
is provided on top of upper cylindrical sleeve 1 30. The 

is cap is held in place on top of candle antenna 120 by a 
nut 134 which is screwed onto a threaded vertical rod 
(not shown) which spans the interior of candle antenna 
120. 

Various electrical connections are provided from 
20 candle antenna 120. These include a chassis ground 
strap 1 36 which is adapted to be electrically coupled to 
the metal game chassis 92. In addition, a light harness 
138 is provided with an appropriate connector 139 to 
connect to a power source in the gaming machine and 
2S thereby provide the voltage necessary to illuminate the 
first and second light sources. Finally, a flexible coaxial 
radio frequency cable 140 is provided within the interior 
of candle antenna 1 20 and connected to an antenna (not 
shown). Coaxial cable 140 is terminated with a radio fre- 
30 quency male connector 142 (or other appropriate con- 
nector). 

Fig. 4B is an exploded view of the candle antenna 
120 shown in Fig. 4A. The displayed candle antenna 
1 20 is a "two-stage" candle having a bottom stage with 
a first light source 1 94 and top stage with a second light 
source 1 86. The candle antenna 1 20 is designed so that 
when the first light source is illuminated, the bottom 
stage appears lighted and when the second light source 
is illuminated, the top stage appears lighted. 

The candle antenna 120 includes base 124 which, 
as explained, is designed to be mounted on the top of 
a gaming machine - typically by one or more bolts or 
screws. In addition, it will include provisions for passing 
the various conductive lines from light sources, an an- 
tenna, etc. into the gaming machine. The top of base 
124 is sized to receive cylindrical sleeve 126 which 
forms the candle's outer wall for the first stage. Cylindri- 
cal sleeve 126 is preferably made from a plastic such 
as an uncolored acrylic. Typically, an inner circumferen- 
tial surface of sleeve 126 will be lined with a flexible 
colored insert so that when light is emanating from the 
first stage, it has a specified color. In an alternative em- 
bodiment, the same effect can be achieved with a sleeve 
made from a colored translucent plastic (without resort- 
ing to the use of a colored insert). A first light source 
1 94, which is preferably an electric light bulb, is mounted 
in the base 1 24 so that when it is illuminated, the bottom 
stage (through cylindrical sleeve 126) glows to indicate 



40 



45 



50 



7 



EP 0 744 786 B1 



8 



a particular event. 

An opaque circular support 1 92 is provided on top 
of the first cylindrical sleeve 1 26 and serves as a support 
for a second light source 186. In addition, opaque sup- . . 
port 192 prevents light from bleeding between the first s 
and second stages. This ensures that when only one of 
the first or second light sources is illuminated, only the 
stage associated with that light source will appear to be 
emanating light. A divider ring 128 rests on top of the 
plastic cylindrical sleeve 1 26 and supports a second cy- io 
lindrical sleeve 1 30 which defines the upper stage. Typ- 
ically, the divider ring will be made from a plastic material 
having a decorative coating, such as a chrome coating. 
Further, the divider ring 128 will be open in the middle 
so that it can rest on top of sleeve 1 26 without contacting * 5 
the second light source 186. It should be noted, that like 
the first light source 1 94, second light source 1 86 is pref- 
erably an electric light bulb. 

The top stage of candle antenna 120 is defined by 
the second cylindrical sleeve 1 30 which totally encloses 20 
second light source 186. Preferably, the sleeve 130 is 
made from a transparent plastic and is lined with a flex- 
ible color plastic insert 176. Of course, the plastic sleeve 
itself could be made from a colored opaque material. 
Regardless of the means by which the top and bottom 26 
stages are colored, the particular colors of the top and 
bottom stages will generally be different and chosen ac- 
cording to a casino operator's preference. As explained 
above, illumination of each stage of a candle has a par- 
ticular meaning to casino operators. 30 

A vertical conductive rod 1 82 (typically a brass rod) 
is mounted in base 1 24 and spans the height of the can- 
dle antenna. The opaque circular support 192 will have 
an appropriately located hole to allow rod 182 to pass 
. through it. At the top of rod 1 82, a nut 1 34 is provided 35 
to hold the various components of the candle antenna 
together. In conventional candles, as well as the candle 
antennas of this invention, the rod serves as a conduc- 
tive path to ground (through ground line 136) for static 
discharges applied to the candle. It has been observed 
that some individuals have attempted to defeat security 
mechanisms in gaming machines by applying strong 
static discharges to candles and other gaming machine 
componentry. 

A conductive ground plane 200 is mounted in elec- 45 
trical contact with conductive rod 1 82 near the top of rod 
182. Preferably, ground plane 200 will be circular and 
sized to snugly fit within second clear plastic sleeve 1 30. 
An antenna 202 is mounted (preferably by soldering) on 
ground plane 200 and has an associated coaxial cable so 
140. Cable 140 extends downward from antenna 202 
through the candle antenna 120 and out through base 
124. As mentioned above, the coaxial cable 140 will be 
terminated with an RF male connector 142 which con- 
nects to a wireless modem in the gaming machine itself, ss 

Preferably, an appropriate RF connector 141 is at- 
tached to the antenna 202 so that coaxial cable 1 40 can 
be disconnected from the antenna. This allows dam- 



aged antennas to be easily replaced like light bulbs. Fur- 
ther, it allows different types of antennas to be installed 
to provide additional isolation between base station cells 
(assuming that there are multiple base stations in the 
same casino). This second point is important if the gam- 
ing machine is to be moved about in a large casino 
where isolation between base stations relies, at least in 
part, on polarization of electromagnetic signals. The 
type of antennas used to transmit electromagnetic en- 
ergy will have either a left hand or right hand circular 
polarization. Signals with left hand circular polarization 
are not easily received by antennas designed to receive 
signals with right hand circular polarization - and vice- 
versa. Thus, by providing some casino gaming ma- 
chines with one type of antenna and other gaming ma- 
chines with another type of antenna, good isolation be- 
tween base station cells can be obtained. 

A cap 1 32 is provided at the top of candle antenna 
120. Cap 132 includes a small hole 170 through which 
the rod 182 passes. A nut 134 is positioned above cap 
132 and screws down onto rod 182 to hold the whole 
candle antenna assembly together. Cap 132 is prefera- 
ble made from a plastic material that includes a decora- 
tive chrome coating 166 along its outer perimeter. How- 
ever, cap 1 32 should also have a central region 1 64 (dis- 
posed above antenna 202) which is non -conductive. 
This allows radio frequency signals to freely pass to and 
from antenna 202. 

It should be noted that in most regards candle an- 
tenna 1 20 appears to a gaming machine user to be iden- 
tical to a conventional candle (i.e., one which is not used 
for wireless communication). One difference, however, 
is the lack of a conductive chrome coating in region 164 
of cap 1 32. However, because the eye level of a gaming 
machine user is below the candle, the user should not 
notice this difference. To the extent that the user can see 
cap 132, he or she will note that it has a reflective 
chrome coating 166 like a conventional candle. Further, 
ground plane 200 will prevent light from top light source 
186 from passing through the top candle antenna 120. 
Thus, no additional illumination from the top of the can- 
dle should be observable. 

In preferred embodiments, coaxial cable 140 is po- 
sitioned along a line of sight between rod 182 and light 
sources 186 and 194. Thus, coaxial cable 140 will not 
cast a shadow which is distinct from a shadow cast by 
rod 182. This further camouflages the presence of an- 
tenna 202. Preferably, the coaxial cable 140 is aligned 
so that it will be directly in front of the conductive rod (i. 
e., upstream from the rod in the line of sight with the light 
sources). A shadow cast by the cable should be coex- 
tensive with a shadow cast by the conductive rod. 

In general, the ground plane 200 is provided be- 
tween the antenna 202 and the interior of the candle so 
that the other components of the candle have no effect 
on the radiation pattern of the antenna. Antennas from 
various vendors can be used with the present invention. 
However, in general, the antenna should have a sym- 
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metric radiation pattern which is hemispherical and di- 
rected above a horizontal plane defined by the ground 
plane. Because the gaming machines used with the 
present invention may be moved to various positions 
within an establishment (e.g., a casino), a hemispherical 
radiation pattern ensures communication with base sta- 
tion radios installed at a central location in the establish- 
ment. Preferably, that location is a ceiling. 

The antenna may be one of the various commer- 
cially available antennas which meet the size and radi- 
ation frequency requirements of this invention. For ex- 
ample, the antenna 202 may be a patch antenna, a hel- 
ical antenna, a linear antenna, etc. Suitable antennas 
may be obtained from Micropulse, Inc. of Camarillo, Cal- 
ifornia or from M/A-COM, Inc. of Lowell, Mass. The an- 
tenna 202 may be customized to the extent that it is in- 
tegrated with, and attached to circular ground plane 200 
which is designated to attach to the conductive rod 182 
and accommodate a mechanical strain-relief feature for 
the coaxial cable. In an alternative embodiment, the an- 
tenna used in the candle is chosen to have a ground 
plane incorporated in the antenna itself, and have no 
separate ground plane 200. 

Preferably, a candle antenna of this invention em- 
ploys a radio frequency band that does not require a 
Federal Communications Commission ("FCC") site li- 
cense in the United States. Thus, the band should be 
an Industrial, Scientific, and Medical band ("ISM") meet- 
ing the FCC restrictions on effective radiated power. In 
addition, the system should employ a spread spectrum 
broadcasting technique. Various "non-license" bands in 
the United States are available from the FCC including 
902 to 928 MHz, 2.4 to 2.4835 GHz, and 5.6 to 5.7 GHz 
as specified in FCC regulation § 15.247. Preferably, for 
this invention, the 2.4 to 2.4835 GHz band will be em- 
ployed. This band is reasonably far removed from heav- 
ily used bands such as cellular radio and cellular tele- 
phone bands (unlike the 902-928 MHz band). Further, 
the componentry required for this band is less expensive 
than that required for higher frequency bands such as 
the 5.6-5.7 GHz band. In general, the expense of radio 
equipment is nearly directly proportional to its band fre- 
quency. It should be understood that this application dis- 
cusses frequency ranges as specified in by the FCC for 
the Untied States. Operation in different frequency rang- 
es may be preferred in areas outside the United States. 

An alternative embodiment of the present invention 
is illustrated in Figs 4C (side view) and 4D (top view). 
The candle antenna 200 of this embodiment includes 
first and second light bulbs 202 and 204 mounted on 
first and second lamp holders 206 and 208 and first and 
second lamp mounting tabs 212 and 214. The lamp 
mounting tabs are supported on and affixed to support 
post 216 which corresponds to conductive rod 182 in 
the embodiment of Fig. 4B. The support post 216 also 
supports on antenna assembly 220 which is preferably 
ceramic disk that includes a conductive ground plane 
222. The circuitry for the antenna is provided on a con- 



ductive region 224 which is electronically coupled to a 
coaxial cable 226 via a connector 228. As illustrated, 
this embodiment does not require separate ground 
-plane an-antenna elements. Often the antenna is sup- 

s plied by vendors in this format. In a preferred embodi- 
ment, the antenna assembly is affixed to a lid (not 
shown) by an adhesive such as double sided tape. The 
adhesive is provided on the top surface of the antenna 
assembly 220 on the region surrounding the conductive 

10 region 224. In an alternative embodiment, the antenna 
is provided on top of a candle's lid. 

Although the foregoing invention has been de- 
scribed in some detail for purposes of clarity of under- 
standing, it will be apparent that certain changes and 

15 modifications may be practiced within the scope of the 
appended claims. For instance, although the specifica- 
tion has described a cylindrical candle antenna, other 
shapes may be used as well. For example, a pyramidal 
or rectangular candle antenna may also be used. In ad- 
dition, the reader will understand that the wireless mo- 
dem associated with a gaming machine as describe 
herein can be located most anywhere within the gaming 
machine, and, in some embodiments, may even form 
part of the candle antenna itself. 



Claims 

1. A gaming machine (90) comprising: 

30 

a machine chassis (92) having an upper sur- 
face and 

a candle mounted on said machine chassis (92) 
upper surface, said candle including 
35 a substantially hollow candle housing which is 

at least partially transparent to light, 
a first light source (194, 202') disposed within 
said candle housing, 

40 characterized by 

an antenna (202, 222) disposed within said candle 
housing. 

2. The gaming machine of claim 1 further comprising 
45 a ground plane (200) disposed within said candle 

housing and having a top surface on which the an- 
tenna (202) is mounted. 

3. The gaming machine of claim 1 further comprising 
so a rod (182, 216) disposed within the candle housing 

and oriented substantially vertically, wherein the an- 
tenna (202, 222) is supported by the rod such that 
the antenna is oriented substantially horizontally. 



55 4. The gaming machine of claim 3 further comprising 
a transceiver (80), wherein said antenna (202, 222) 
is coupled to a conductive line (140, 226) extending 
within said housing substantially in parallel with said 



25 



1. 

30 
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rod and into the gaming machine chassis (92) 
where it is electrically coupled to the transceiver 
(80). 

5. The gaming machine of claim 1 further comprising 
a second light source (1 86, 204) also disposed with- 
in the candle housing. 

6. The gaming machine of claim 5 further comprising 
an opaque divider (192) separating the first light 
source from the second light source such that when 
one of the lights sources is illuminated, light from 
that source is substantially prevented from bleeding 
through to the other light source. 

7. The gaming machine of claim 1 further comprising 
a cap (132) located on top of said candle housing 
and above the antenna (202), wherein the cap (1 32) 
has a nonconductive region which allows transmis- 
sion of radio frequency signals. 

8. A candle antenna assembly for a gaming machine 
according to any of the proceeding claims, compris- 
ing: 



12 

10. The candle antenna of claim 8 further comprising a 
ground plane (200) having a top surface on which 
said antenna (202) is mounted. 

s 11. The candle antenna of claim 8 wherein the antenna 
is affixed to a lid on top of the candle housing. 

12. The candle antenna of claim 8 wherein the antenna 
(202, 220) is supported by said rod such that the 

10 antenna is oriented substantially horizontally. 

13. The candle antenna of claim 8 wherein said anten- 
na transmits and receives radio frequency signals 
in a substantially hemispherical intensity distribu- 

f5 tion. 

14. The candle antenna of claim 1 3 wherein said anten- 
na (202, 220) is horizontally oriented within said 
candle housing, wherein said hemispherical inten- 
se sity distribution is defined above a horizontal plane 

defined by the antenna. 

15. The candle antenna of claim 8 further comprising a 
second light source (186, 204) also disposed within 
said candle housing, said second light source being 
vertically displaced from said first light source (1 94, 
202). 



25 

a substantially hollow candle housing which is 
at least partially transparent to light; 



- a first light source (194, 202) disposed within 
said candle housing; and 30 

an antenna (202, 220) disposed within said 
candle housing; 

characterized in that 35 

a rod (182, 216) is provided within the candle 
housing which is oriented in a substantially ver- 
tical direction, 

40 

wherein said antenna is coupled to a conduc- 
tive line (140, 226) extending within said hous- 
ing substantially in parallel with said rod, and 

wherein said conductive line (1 40) is positioned 
along a line of sight defined by said rod (182, 
216) with respect to said first light source such 
that when said first light source is illuminated, 
said conductive line (140, 226) casts no shad- 
ow beyond that shadow cast by said rod or so 
casts a shadow that is substantially coexten- 
sive with any shadow that would be cast by the 
rod if the conductive line was not in place. 

9. The candle antenna of claim 8 wherein said anten- ss 
na (202, 220) is positioned above the first light 
source (186, 202). 



16. The candle antenna of claim 15 further comprising 
an opaque divider (1 92) separating the first light 
source form the second light source such that when 
one of said light sources is illuminated, light from 
that source is substantially prevented from bleeding 
through the other light source. 

17. The candle antenna of claim 8 further comprising a 
transceiver (80) which sends and receives spread 
spectrum signals. 

18. The candle antenna of claim 17 wherein the trans- 
ceiver sends and receives signals on an unlicensed 
radio frequency band. 

19. The candle antenna of claim 8 further comprising a 
cap (132) located on said candle housing and 
above the antenna (202), wherein the cap includes 
a nonconductive region which allows transmission 
of radio frequency signals to and from said antenna. 

20. A communication system in an establishment, the 
system comprising: 

a plurality of gaming machines (20 - 26, 78), at 
least one of the plu-. rality of gaming machines 
which includes 

a machine chassis (92) having an upper sur- 
face, 

a candle mounted on said machine chassis (92) 
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upper surface, 

an antenna (202, 222) disposed within the can- 
dle, and 

a first transceiver (80) electrically coupled to 

said antenna; s 
a host computer (8) programmed to process 
data from said at least one of the plurality of 
gaming machines; and 

a second transceiver (12, 14) electrically cou- 
pled to said host computer (8), wherein the at 10 
least one of the plurality of gaming machines 
and the host computer form part of a LAN. 



21 . The system of claim 20 wherein said host computer 

is part of a WAN. 75 

22. The system of claim 20 wherein the transceivers 



23. 



24. The system of claim 20 wherein said antennatrans- 2S 
mits and receives radio frequency signals over a 
substantially hemispherical intensity distribution. 

25. The system of claim 24 wherein said second trans- 
ceiver is provided with a second antenna located 30 
proximate to a ceiling of said establishment. 

PatentansprOche 

35 

1. Spielautomat (90), umfassend: 



2. Spielautomat nach Anspruch 1, der ferner eine 
Grundebene (200) umfaGt, die in dem Kerzenge- 
hause angeordnet ist und eine obere Flache auf- 
weist, auf der die Antenne (202) angebracht ist. ss 

3. Spielautomat nach Anspruch 1, der ferner eine 
Stange (182, 216) umfaGt, die in dem Kerzenge- 



hause angeordnet und im wesentlichen vertikal ori- 
entiert ist, wobei die Antenne (202, 222) von der 
Stange derart getragen ist, daft die Antenne im we- 
_. — sentlichen horizontal orientiert ist. 

4. Spielautomat nach Anspruch 3, der ferner einen 
Sender-Empfanger (80) umfaGt, wobei die Antenne 
(202, 222) an eine leitfahige Leitung (140, 226) an- 
gekoppelt ist, die sich in dem Gehause im wesent- 
lichen parallel zu der Stange und in das Spielauto- 
matenchassis (92) hinein erstreckt, in dem sie elek- 
trisch an den Sender-Empfanger (80) angekoppelt 
ist. 

5. Spielautomat nach Anspruch 1, der ferner eine 
zweite Lichtquelle (186, 204) umfaGt, die auch in 
dem Kerzengehause angeordnet ist. 

6. Spielautomat nach Anspruch 5, der ferner einen un- 
durchsichtigen Teiler (192) umfaGt, der die erste 
Lichtquelle von der zweiten Lichtquelle derart 
trennt, daG, wenn eine der Lichtquellen beleuchtet 
ist, im wesentlichen verhindert wird, daG Licht von 
dieser Quelle hindurch zu der anderen Lichtquelle 
leckt. 

7. Spielautomat nach Anspruch 1 , der ferner eine Ab- 
deckung (132) umfaGt, die sich oben auf dem Ker- 
zengehause und oberhalb der Antenne (202) befin- 
det, wobei die Abdeckung (132) einen nicht leitfa- 
higen Bereich aufweist, der ein Senden von Hoch- 
frequenzsignalen gestattet. 

8. Kerzenantennenanordnung fur einen Spielautoma- 
ten nach einem der vorhergehenden Anspruche, 
umfassend: 

ein im wesentlichen hohles Kerzengehause, 
das mindestens teilweise fur Licht transparent 
ist, 

eine erste Lichtquelle (194, 202), die in dem 
Kerzengehause angeordnet ist, und 
eine Antenne (202, 220), die in dem Kerzenge- 
hause angeordnet ist, 

dadurch gekennzefchnet, 

daG eine Stange (182, 216) in dem Kerzenge- 
hause vorgesehen ist, 

die in einer im wesentlichen vertikalen Richtung 
orientiert ist, 

wobei die Antenne an eine leitfahige Leitung 
(140, 226) angekoppelt ist, die sich in dem Ge- 
hause im wesentlichen parallel zu der Stange 
erstreckt, und 

wobei die leitfahige Leitung (140) entlang einer 
Sichtlinie angeordnet ist, die durch die Stange 
(182, 216) in bezug auf die erste Lichtquelle 



The system of claim 20 wherein the transceivers 
communicate via radio frequency signals on an un- 
licensed band. 

The system of claim 20 wherein said first and sec- 
ond transceivers are adapted to send and receive 
spread spectrum signals. 



ein Automatenchassis (92), das eine obere 
Oberflache aufweist, und eine Kerze, die an der 
oberen Oberflache des Automatenchassis (92) 40 
angebracht ist, wobei die Kerze 
ein im wesentlichen hohles Kerzengehause 
umfaGt, das mindestens teilweise fur Licht 
transparent ist, 

eine erste Lichtquelle (194, 202'), die in dem 
Kerzengehause angeordnet ist, 

gekennzelchnet durch 

eine Antenne (202, 222), die in dem Kerzengehau- 
se angeordnet ist. so 
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festgelegt ist, so daB die leitfahige Leitung 
(140, 226), wenn die erste Lichtquetle beleuch- 
tet ist, keinen Schatten Ober denjenigen Schat- 
ten hinaus wirft, der von der Stange geworfen 
wird, oder einen Schatten wirft, der im wesent- 
lichen den gleichen Umfang hat wie irgendei- 
nen Schatten, der von der Stange geworfen 
werden wurde, wenn sich die leitfahige Leitung 
nicht an ihrer Stelle befande. 

9. Kerzenantenne nach Anspruch 8, wobei die Anten- 
ne (202, 220) oberhalb der ersten Lichtquelle (186, 
202) angeordnet ist. 

10. Kerzenantenne nach Anspruch 8, die ferner eine 
Grundebene (200) umfaBt, die eine obere Flache 
aufweist, auf der die Antenne (202) angebracht ist. 

11. Kerzenantenne nach Anspruch 8, wobei die Anten- 
ne an einem Dekkel oben auf dem Kerzengehause 
befestigt ist. 

12. Kerzenantenne nach Anspruch 8, wobei die Anten- 
ne (202, 220) derart von der Stange getragen ist, 
daB die Antenne im wesentlichen horizontal orien- 
tiert ist. 

13. Kerzenantenne nach Anspruch 8, wobei die Anten- 
ne Hochfrequenzsignale in einer im wesentlichen 
halbkugelformigen I ntensitatsverteilung sendet und 
empfangt. 



Hochfrequenzband sendet und empfangt. 

19. Kerzenantenne nach Anspruch 8, die ferner eine 
Abdeckung (1 32) umfaBt, die sich auf dem Kerzen- 
gehause und oberhalb der Antenne (202) befindet, 
wobei die Abdeckung einen nicht leitfahigen Be- 
reich umfaBt, der ein Senden von Hochfrequenzsi- 
gnalen zu und von der Antenne gestattet. 

20. Kommunikationssystem in einer Raumlichkeit, wo- 
bei das System umfaBt: 

eine Vielzahl von Spielautomaten (20 - 26, 78), 
wobei mindestens ein Spielautomat der Viel- 
zahl von Spielautomaten ein Automatenchas- 
sis (92), das eine obere Oberflache aufweist, 
eine Kerze, die an der oberen Oberflache des 
Automatenchassis (92) angebracht ist, 
eine Antenne (202, 222), die in der Kerze an- 
geordnet ist, und 

einen ersten Sender-Empfanger (80) umfaBt, 
der elektrisch an die Antenne angekoppelt ist; 
einen Host-Computer (8), der derart program- 
miert ist, daB er Daten von dem mindestens ei- 
nen Spielautomaten der Vielzahl von Spielau- 
tomaten verarbeitet; und 
einen zweiten Sender-Empfanger (12, 14), der 
elektrisch an den Host-Computer (8) angekop- 
pelt ist, wobei der mindestens eine Spielauto- 
mat der Vielzahl von Spielautomaten und der 
Host-Computer ein Teh eines LAN bilden. 
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21 . System nach Anspruch 20, wobei der Host-Compu- 
ter ein Teil eines WAN ist. 

35 

22. System nach Anspruch 20, wobei die Sender-Emp- 
fanger Ober Hochfrequenzsignale auf einem lizenz- 
freien Band kommunizieren. 



14. Kerzenantenne nach Anspruch 13, wobei die An- 
tenne (202, 220) in dem Kerzengehause horizontal 
orientiert ist, wobei die halbkugelformige Intensi- 
tatsverteiiung oberhalb einer durch die Antenne 
f estgelegten horizontalen Ebene festgelegt ist. 

15. Kerzenantenne nach Anspruch 8, die ferner eine 
zweite Lichtquelle (186, 204) umfaBt, die auch in 
dem Kerzengehause angeordnet ist, wobei die 
zweite Lichtquelle von der ersten Lichtquelle (194, 
202) vertikal versetzt ist. 

1 6. Kerzenantenne nach Anspruch 1 5, die ferner einen 
undurchsichtigen Teiler (192) umfaBt, der die erste 
Lichtquelle von der zweiten Lichtquelle derart 
trennt, daB, wenn eine der Lichtquellen beleuchtet 
ist, im wesentlichen verhindert wird, daB Licht von 
dieser Quelle durch die andere Lichtquelle hindurch 
leckt. 

17. Kerzenantenne nach Anspruch 8, die ferner einen 
Sender-Empfanger (80) umfaBt, der Breitspektrum- 
signale sendet und empfangt. 

18. Kerzenantenne nach Anspruch 17, wobei der Sen- 
der-Empfanger Signale auf einem lizenzfreien 



40 23. System nach Anspruch 20, wobei der erste und der 
zweite Sender-Empfanger derart ausgebildet sind, 
daB sie Breitspektrumsignale senden und empfan- 
gen. 

45 24. System nach Anspruch 20, wobei die Antenne 
Hochfrequenzsignale Ober eine im wesentlichen 
halbkugelformige Intensitatsverteilung sendet und 
empfangt. 

so 25. System nach Anspruch 24, wobei der zweite Sen- 
der-Empfanger mit einer zweiten Antenne verse- 
hen ist, die sich nahe einer Decke der Raumlichkeit 
befindet. 
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Revendications 

1 . Machine de jeux (90) comprenant : 
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un chassis de machine (92) ayant une surface 
superieure, et 

une chandelle montee sur ladite surface supe- 
rieure du chassis de machine (92), ladite chan- 
delle comprenant : 5 
un boTtier de chandelle sensiblement creux qui 
est au moins partieKement transparent a la lu- 
miere, et 

une premiere source de lumiere (1 94, 202') dis- 
posee a I'interieur dudit boTtier de chandelle, 10 

caracterisee par 

une antenne (202, 222) disposee a I'interieur dudit 
boTtier de chandelle. 

75 

Machine de jeux selon la revendication 1 , compre- 
nant en outre une plaque de base (200) disposee a 
a I'interieur dudit boTtier de chandelle et ptesentant 
une surface superieure sur laquelle est montee I'an- 
tenne (210). 20 

Machine de jeux selon la revendication 1, compre- 
nant en outre une tige (182, 216) disposee a I'inte- 
rieur du boTtier de chandelle et orientee sensible- 
ment verticalement, dans laquelle I'antenne (202, 2s 
222) est supportee par la tige de telle facon que I'an- 
tenne est orientee sensiblement horizontalement. 

Machine de jeux selon la revendication 3, compre- 
nant en outre un emetteur (80), dans laquelle ladite 30 
antenne (202, 222) est couplee a une ligne conduc- 
trice (140, 226) qui s'etend a I'interieur dudit boTtier 
sensiblement parallelement a ladite tige et jusque 
dans le chassis de la machine de jeux (92) ou elle 
est accouplee electriquement a I'emetteur (80). 35 

Machine 2 selon la revendication 1 , comprenant en 
outre une seconde source de lumiere (186, 204) 
egalement disposee a I'interieur du boTtier de chan- 
delle. 40 

Machine de jeux selon la revendication 5, compre- 
nant en outre un diviseur opaque (192) qui separe 
la premiere source de lumiere par rapport a la se- 
conde source de lumiere, de sorte que lorsque Tune 45 
des sources de lumiere est illuminee, la lumiere pro- 
venant de cette source est sensiblement empechee 
de f uir vers I'autre source de lumiere. 

Machine de jeux selon la revendication 1 , compre- so 
nant en outre un capuchon (1 32) plac6 sur le som- 
met dudit boTtier de chandelle et au-dessus de I'an- 
tenne (202), dans laquelle le capuchon (132) pos- 
sede une region non-conductrice qui permet la 
transmission de signaux a radio-frequences. 

Ensemble chandelle-antenne destine a une machi- 
ne de jeux selon Tune quelconque des revendica- 



tions precedentes, et comprenant : 

un boTtier de chandelle sensiblement creux qui 
- .est au moins partiellement transparent a la 
lumiere ; 

une premiere source de lumiere ( 1 94, 202) dis- 
posee a a I'interieur dudit boTtier de chandelle ; 
une antenne (202, 220) disposee a I'interieur 
dudit boTtier de chandelle ; 

caracterise en ce que 

il est prevu une tige (182, 216) a I'interieur du 
boTtier de chandelle, qui est orientee dans une 
direction sensiblement verticale, 
dans laquelle ladite antenne est couplee a une 
ligne conductrice (140, 226) qui s'elend a I'in- 
terieur dudit boTtier sensiblement parallelement 
a ladite tige, et 

dans laquelle ladite ligne conductrice (140) est 
positionnee le long d'une ligne de vision definie 
par ladite tige (182, 216) par rapport a ladite 
premiere source de lumiere, de telle facon que 
lorsque ladite premiere source de lumiere est 
illuminee, ladite ligne conductrice (140, 226) ne 
projette aucune ombre au-dela de I'ombre qui 
est projetee par tadite tige, ou bien projette une 
ombre qui a sensiblement la meme etendue 
qu'une ombre quelconque qui serait projetee 
par la tige si la ligne conductrice n'etait pas en 
place. 

9. Ensemble chandelle-antenne selon la revendica- 
tion 8, dans lequel ladite antenne (202, 220) est po- 
sitionnee au-dessus de la premiere source de lu- 
miere (186, 202). 

10. Ensemble chandelle-antenne selon la revendica- 
tion 8, comprenant en outre un plan de base (200) 
ayant une surface superieure sur laquelle ladite an- 
tenne (202) est montee. 

11. Ensemble chandelle-antenne selon la revendica- 
tion 8, dans laquelle I'antenne est fix6e sur couver- 
cle sur le sommet du boTtier de chandelle. 

12. Ensemble chandelle-antenne selon la revendica- 
tion 8, dans lequel I'antenne (202, 220) est suppor- 
tee par ladite tige de telle facon que I'antenne soit 
orientee sensiblement horizontalement. 

13. Ensemble chandelle-antenne selon la revendica- 
tion 8, dans lequel ladite antenne emet et recoit des 
signaux a radio-frequences dans une distribution 
d'intensitd sensiblement hemispherique. 

14. Ensemble chandelle-antenne selon la revendica- 
tion 13, dans laquelle ladite antenne (202, 220) est 
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orientee horizontalement a I'interieur dudit boTtier 
de chandelle, dans lequel ladite distribution d'inten- 
site h6misph6rique est definie au-dessus d'un plan 
.horizontaLd6finlpar I'antenne. . . — — 

15. Ensemble chandelle-antenne selon la revendica- 
tion 8, comprenant en outre une seconde source de 
lumiere (186, 204) dgalement disposee a PintSrieur 
dudit boltier de chandelle, ladite seconde source de 
lumiere £tant verticalement d6plac£e depuis ladite 
premiere source de lumiere (194, 202). 

16. Ensemble chandelle-antenne selon la revendica- 
tion 1 5, comprenant en outre un diviseur opaque 
(192) s£parant la premiere source de lumiere par 
rapport a la seconde source de lumiere, de telle ma- 
niere que lorsque Tune desdites sources de lumiere 
est illuminee, la lumiere provenant de cette source 
est sensiblement empech6e de f uir a travers I'autre 
source de lumiere. 

17. Ensemble chandelle-antenne selon la revendica- 
tion 8, comprenant en outre un 6metteur (80) qui 
£met et qui recoit des signaux de spectre States. 

18. Ensemble chandelle-antenne selon la revendica- 
tion 17, dans lequel I'emetteur emet et recoit des 
signaux sur une bande de frequences radio sans 
licence. 

19. Ensemble chandelle-antenne selon la revendica- 
tion 8, comprenant comprenant en outre un capu- 
chon (1 32) placd sur ledit boTtier de chandelle et au- 
dessus de I'antenne (202), dans lequel le capuchon 
inclut une region non-conductrice qui permet la 
transmission de signaux a radio-frequences vers et 
depuis ladite antenne. 

20. Systeme de communication dans un etablissement, 
le systeme comprenant: 



partie d'un rSseau local (LAN). 

21. Selon la revendication 20, dans lequel ledit ordina- 
teur-hdte-fait partie-d'-un r6seau 6tendu (WAN). 

5 

22. Selon la revendication 20, dans lequel les transmet- 
teurs communiquent via des signaux a radio-fr6- 
quences sur une bande sans licence. 

10 23. Selon la revendication 20, dans lequel ledit premier 
et ledit second transmetteurs sont adapted a en- 
voyer et a recevoir des signaux de spectres Stales. 

24. Selon la revendication 20, dans lequel ladite anten- 
15 ne 6met et recoit des signaux a radio-frequences 

sur une distribution d'intensite sensiblement h6mis- 
phSrique. 

25. Selon la revendication 24, dans lequel ledit second 
20 transmetteur est 6quip6 d'une seconde antenne 

placSe a proximite d'un plafond dudit etablisse- 
ment. 
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35 



40 



une plurality de machines de jeux (20- 26, 78), 
Tune au moins desdites machines de jeu 
comprenant : 

un chassis de machine (92) ayant une surface *5 
sup6rieure, 

une chandelle montee sur ladite surface sup6- 
rieure du chassis de machine (92), 
une antenne (202, 222) disposee a I'interieur 
de la chandelle, et so 
un premier transmetteur (80) couple dlectrique- 
ment ladite antenne ; 

un ordinateur h6te (8) programme pour traiter 
des donnees provenant de ladite au moins une 
machine de jeux ; et S5 
un second transmetteur (12, 14) eiectrique- 
ment couple audit ordinateur hote (8), ladite 
machine de jeux et I'ordinateur h6te formant 
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